Backgrounds/Aims: Choledochal cyst of the bile duct is characterized by cystic dilatation of the intra-or extrahepatic bile ducts. It is a relatively uncommon disease and there is still much controversy regarding its etiology as being congenital or acquired. Methods: The medical records of 60 patients who underwent surgical treatments for choledochal cyst between April 1995 and April 2009 at the Gachon University Gil Hospital were reviewed retrospectively. To compare the clinical characteristics, patients under 19 years of age were grouped into children and the others were grouped into adults. Results: Of the overall 60 patients, 24 were grouped into children and 36 were grouped into adults. Female predominance was common in both groups (M : F=1 : 6.5). The most common clinical symptom was abdominal pain (73.3%) in both groups. Children had remarkable jaundice (33.3% vs. 0%) and gastrointestinal symptoms including nausea and vomiting. Fever and chills were more common in children because of the associated complications of cholangitis. According to the Todani classification, type I was the most common form of choledochal cyst in both groups, and type IVa was significantly more common in children than adults (45.3% vs. 16.7%). Thirty patients (50%) had anomalous pancreaticobiliary ductal union which was confirmed by preoperative imaging studies or intraoperative cholangiography. All patients except for one child underwent cyst excision with hepaticojejunostomy. Conclusions: There was no significant difference in the clinical characteristics of choledochal cysts between children and adults. However, combined diseases especially bile duct malignancy were common in aged patients, early detection and more aggressive surgery is necessary for patients with choledochal cysts. 
INTRODUCTION
Choledochal cyst is characterized by cystic dilation of the intrahepatic or extrahepatic biliary system and is known to have a high incidence rate in Asians and females. Since Vater reported the first case of this disease in 1723, about more than 30% of cases have been reported in Japan and a relatively less number of cases have been found in Korea. It is a surgical disease with main symptoms including jaundice, abdominal pain and a mass in the right upper quadrant and is commonly found among infants and children. However, about 20-40% of the patients do not develop any symptoms until they become adults, which is the main cause for delay in its diagnosis. 1 While it has been recently known that there is a high risk of a malignant tumor with an increase in age, this concept is gaining more attention in anomalous pancreaticobiliary ductal union (APBDU) which has a close relationship with other malignant tumors of the biliary system, and was found in most of the patients. 2, 3 A great number of adult patients visit the hospital to receive treatment for choledochal cyst after it is incidentally detected during the examination of the hepatobiliary system. Despite the fact that some of the literatures differentiate the adults and children from 10-15 years of age for convenience, the consistent standard of distinction between ages is not clear. [4] [5] [6] 
METHODS
In this study, children and adults were divided by age 
RESULTS
Age and sex distribution The age distribution of the 60 patients varied widely from 27 days after birth to 71 years of age. Based on the standard age of 19 years, 24 patients were grouped into children and 36 into adults (children : adults=1 : 1. 
Methods for diagnosis
The most frequently used method for diagnosis before surgery was ultrasonography and computed tomography (CT) in 79.2% and 66.7% of the children (p=0.085) and 58.3% and 66.7% of the adults (p=1.000) respectively, without any significant difference between the two groups. A small number of children (4.2%) and most of the adults (77.8%) received endoscopic retrograde cholangiopancreatography (ERCP) (p=0.000). While hepatobiliary scan was performed in 8.3% of the children, it was not at all performed in the adults (p=0.054) ( Table   3 ).
Anatomic types of choledochal cysts
The most common type of choledochal cysts according to the Todani classification was Type Ia (36.7%) as seen in 25.0% and 44.4% of the children and adults respectively ( 
Surgical treatments
Complete choledochal cyst resection and Roux-en-Y Postoperative complications A total of 24 patients (40%) (5 children and 19 adults) developed early complications within 30 days after surgery ( Table 5 ). The most common complication was bleeding as was seen in 2 children (8%) and 5 adults 
DISCUSSION
Choledochal cyst is a very rare disease that occurs in only 1 out of 2 million people in the western countries while it has a higher incidence rate in the eastern countries, especially a more than 10 times incidence rate in Japan, indicating an area-specific frequency. 7, 8 The incidence rate in Korea is on the increase due to the recent development in the diagnostic technology and a rapid growth in the subclinical adult patients through health examinations compared to 200 cases reported till the 1990s. 9 Choledochal cyst is characterized by its remarkably higher incidence in the female patients together with the regional preference. In this study also, we found more cases of female patients, 83.3% of girls and 88.9% of female adults.
Though the distribution of occurrence according to the age varies to a great extent, it is reported that most of the patients are infants or children below 10 years of age and only about 20-40% of cases are found in adults. 1, 8, 10 However, this study comprised of more number of cases of adults over 19 years of age, mainly due to the institu- The main symptoms of choledochal cyst include abdominal pain, jaundice, and an abdominal mass with less than one-third of the simultaneous incidence rates of all three symptoms. Intermittent jaundice is mostly noticed in babies or infants, whereas abdominal pain is common in children and adults. [4] [5] [6] Because unusual symptoms are detected with an increase in age, and it is also hard to distinguish this disease from the other biliary or pancreatic diseases, the diagnosis is either delayed or the condition is misdiagnosed on many occasions. ERCP not only provides a clearer understanding of the anatomic connection of the pancreaticobiliary duct than ultrasonography or CT scan, but also helps to determine the cause of the disease.
13,14
However, since it is difficult to perform invasive ERCP in pediatric patients, in this study ERCP was performed in only one case. Therefore, ERCP is being increasingly Type I with extrahepatic biliary segmental or overall expansion is the most common and Type IV has been reportedly found more in adults than children. 15 We observed that Type I was found most frequently in the overall children patients (50%) and the incidence There is no doubt that the cyst should be removed immediately after diagnosis to prevent recurrence of cholangitis, pancreatitis and biliary cancer. The presence or absence of accompanying malignant diseases determines the range of resection, but basically it is the type and location of choledochal cyst which determines the extent of resection, reconstruction method, and whether or not hepatic resection is to be performed. Thus, the type of choledochal cyst becomes the most critical variable. 12, 15, 17 We carried out total resection of choledochal cyst and Roux-en-Y hepaticojejunostomy for all cases except for one child who developed septicemia with severe cholangitis. The development of malignant tumor, which is the biggest problem in treatment of patients with choledochal cysts, tends to increase as the age increases. 18 In this study also, we found three adult cases (8.3%) which were accompanied by bile duct cancer on biopsy after the initial surgery, whereas no case of malignant tumor was found in the children. The patient's ages were 38, 53 and 54 respectively, which were notably lower than the age of patients with bile duct cancer without choledochal cyst. 18, 19 One patient who developed bile duct cancer during the follow-up after an initial surgery was a 22-yearold female who had an occurrence of intrahepatic bile duct cancer in the upper area of the hepaticojejunostomy site at 5 years after surgery. She received palliative chemotherapy but died after 6 months. As seen in this case, it is necessary to pay special attention to the accompanying diseases such as bile duct cancer or intrahepatic cholangiocarcinoma, which imply a critically negative prognosis in the 20s or 30s age groups. However, further studies are required to assess the occurrence of malignant tumor in patients who underwent total resection. 18, 20 In conclusion, we compared the clinical manifestations of adults and children among the 60 patients with choledochal cysts who were treated for over 14 years.
Although there was no significant difference in the main clinical symptoms between the two groups, jaundice was observed in a higher number of children while almost no case of jaundice was found in the adults. Four (11%) adult patients had biliary tract cancer and two died due to the development of cancer, which indicates that choledochal cyst has a relatively close relationship to with malignant transformation, especially in aged patients.
